Regulation of tRNA synthesis by the general transcription factors of RNA polymerase III - TFIIIB and TFIIIC, and by the MAF1 protein.
The synthesis of transfer RNA (tRNA) is directed by RNA polymerase III (Pol III) specialized in high-level transcription of short DNA templates. Pol III recruitment to tRNA genes is controlled by two general initiation factors, TFIIIB and TFIIIC. They are multi-protein complexes regulated at the level of expression of individual subunits, as well as through phosphorylation and interaction with partner proteins. Here, we describe particular aspects of TFIIIB and TFIIIC control in yeast and human cells. Under stress conditions, tRNA synthesis is negatively regulated by the MAF1 protein, which interacts directly with Pol III. Sequence and function of MAF1 are conserved among eukaryotic organisms from yeast to humans. MAF1 is a phosphoprotein which mediates diverse regulatory signals to Pol III. Interestingly, there is a subset of housekeeping tRNA genes, both in the yeast and human genome, which are less sensitive to MAF1-dependent repression. The possible mechanisms responsible for this differential regulation of tRNA synthesis by MAF1 are discussed.